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Abstract of JP2002115199 

PROBLEM TO BE SOLVED: To provide an additive which is used for making paper 
and can improve the bulkiness, whiteness, opacity and paper strength of the paper 
sheet made from a pulp raw material. SOLUTION: This additive for making the paper, 
comprising a copolymer which has structural units originating from one or more 
nonionic unsaturated monomer having a solubility parameter of <=10 (cal/m3)1/2 and 
structural units originating from one or more anionic or cationic monomers and gives 
either one or more of paper-improving effects comprising (i) a standard bulkiness- 
improving degree of >=0.02 g/cm3, (ii) a standard opacity-improving degree of >=0.5 
point, and (iii) a standard whiteness-improving degree of >=0.5 point. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP20021 151 99&F=8 



2005/11/07 



<i9)b*hmww (jp) 02) ^ Hi # 1^ $g (a) mmftmm'Anm* 

#^2002-115199 
(P2002-115199A) 

(43)&BSB ¥fftl4*E4 £193(2002.4.19) 

(5D into.' m>m*i f i f-73-r(#%) 

D 2 1 H 21/22 D 2 1 H 21/22 4 L 0 5 5 

17/37 17/37 



*£H3J« m Wll&M<0&7 OL (± 9 H) 



(21)ftiBi#^ 


^K2000-312136( P2000-312136) 


(71)tnPA 


000000918 










(22)tasH 


¥*£12*f 10.B 12 H (2000. 10. 12) 




SDKS**K B*<S*«BT 1 TS14#10*f 






(72) fmtt 










»®:iumflia:iU*^i334 TEificiC^ttW 














(72)5!^ 










fn»clIi»SJ®:UJ*Sl334 teaEHoSgftttff 














(74)ftSA 


100063897 








#S± jg (il-4*) 











(54) [fg$l<S*&#0 g>Stffl8SjD5g 



(57) mm) 

mm) /vvzfmm l x% *> n& hojs, 

t»ft^»] ^-5^-7^1 0 (c a 1/ 

m 3 ) l/2 J^TT#^^>i4cD^^^/V-cD-Sii^± 

*M5lR]±fl«*0. 0 2g/cmHU (ii) 

«*m±flE^o. s#>r>h£U:, (Mi) mm&t*m 



1 

im&mi) B«/t7^-^-*10 (cal/ 

(i). (ii) * (Mi) ©Wtt*>— 0«±©«»IrI± 
8b A ft t> fc 6 T#ttt-&#^ 6 * »« ffi SttHH. 
( i ) ««P«|6]±S^0. 0 2g/cmH^± 

cm) ««p^a§asrtj±*^o. 5#-r>hj^± 

(Mi) ««pefeKfRl±Jt*<0. 5#-f>h£U: 
[W3R^2] »7/-^^10 (cal/ 
m 3 ) W2 i^TX^M^r>fk(D^m^ 7;^ 
;PS©gi*ft^2^4 00 (^^) 7^u;i/K7M;i/ 

(ca 1/m 3 ) '/*»±T#-f *>tfeCD5Ffflf0^y V- 

<z>4>& < <t fe -a \z m m-r * zmzft-tzmx 

A^*— ^-#1 0 (c a 1/m 3 ) ,/2 OTT|Ht> 

V— i*^*^*^^— ©*«-Cl -7 511%, ^ 
»^7/-^-3&tl3 (cal/m 3 ) 1/2 ^±T#-f:* 
>tt<O^FtS?P J Ey7— 15 — 8 9ffiM%T^-5iS*^3 

m ttft^r^is*^ 1 - 4 ©nn^ 1 m&«L<D»istmm 
mm. 

1 - 6 ©Wn*^E«©»)Kffl«ttfflft*lPLT»6n3) 
[0 0 0 1 ] 

[0 0 0 2 ] 

S'J^yJ^l/X^Di (WO 9 8X0 3 7 3 0 
fl") ftm>£>#&, ^{lOiT^n-^flijffiKxX^S^ 
^«7;u=i-;ygte^xx^;KD^ 0 ±)im 1 2 



(2) ^12 0 0 2 - 1 1 5 1 9 9 

2 

*ffi<Dmm$k 2 — 4 (Dt+y7M U >tt»Dtt (13*11 
*£lfSS2 9 7 1 4 4 7^) ft«^*#ttj&f«&ftTt> 

[0003] iHoaiSftfliai-rsfc^^ttAits 

7iMJ*73 K*K»»TttiE*36«lRl±-r« ! bJlt3W«T 
[0 0 0 4] y-t>WJ7^'J^7=FS 

»« £TSffi#Jf&;£ffi (ftHflB 56-154597 

(ffl?5 - 1 5 6 5 9 7f) L*>U Cin 

[0 0 0 5] 

[»W)6«»ftLJ:5iT5Ri] *5fiWi, tMKXgJK 
[0 0 0 6] 

0 (ca 1/m 3 ) i/2j^ T «#/^* 
U'floTIH (i) > (ii) , (Mi) Ofejn^-^JW 

may, t^i:, ^ttxaetttown^^^^r, ±§2* 

( i ) «flSSffij±ffia*o. 0 2g/cm 3 g(J: 
(ii) «ip^j89Jffi$]±s^o. 5 3}W>hEU: 

(Mi) S2paesf^±s^o. 5^<>h^± 
[0007] <«qs»KiRj±«<oai^ffi> 

S5cmX5cml:||», 2 5 ± 3 CT- 3fegft tf— 
JO *-l;T«»-tbT*^^««p«** (J I SP 8 1 



-2- 



3 

2 1) T4 5 0 ± 1 0 m 1 IZ^MLX JVV-fmfetf 1 . 
Oli%^LBKPX7'J-^o C(D/^^7'J 
-ZmW&Oi'- h(DWR&8 0±2 g/n^C&^J; 

izmmLTzm. w&mmmmtt^it^^n^ i o 

miZX 1 5 0 v^^-f- (£Sfl32 OOc m 2 ) T 

wzm^nrzis—b commit, mm^-i zu*— 

m^X, EA53. 9±4. 9kPaT> 5^i^±$J 

mznzW'&imz&z (mm) <h-rso 

©±feT#^n^l^M^:iP$^^^itd (g/cm 3 ) 

£T5t (4) fcJ;9##)£o 

d=i? S//P$/l 0 0 0 (4) 

^mmmumtu^it^^mmvt^xmmiz 
is-bzmmis, mmizisT&tbtzmmzdot-? ^ 0 

®±IBT*^^:^Sd, do^£, TtC (5) cfcDSifi 

g*PefiSft±ffi (#-Y>H = B- 

[0009] <mm^mmmfa±m<D®}fejj&> 

©W^n^y-hliJ IS P 8 138Al:«fc0^i 

9m*mmmfo±m (*<>b) =p 

[ooio] Mtc 

*«qsjt»HS*$fRj±»»*«- 3 0 0 0£U:<D 

*Jt«BS3lS±»Rj&<- 3 0 0 0H±T*ftH »<3D 

«*Wttt«Sft$ffl±»»= (s/so> 
Hf3e©*ttfcJ:r) 1 . 0li%(DLBKB 

[0 0 12] 

-*-#l 0WTT|^^>«:<O^fiafP^/V-i7- 



(3) ^2 0 0 2 - 1 1 5 1 9 9 

4 

m) mttmmzmNo. 2 6 (igissmm) 
2ftizi-^yu-h^m4Qi]-5 i >^-r>g)o ^2fto 

rrl^5lTfOy- h<E>±T£te£#-JE;*3 4 0+1 
0kPaT5^1/Xt4. yi/Xil z/-b<D&m 
B^-f -V-^rffl^ 1 0 5 ± 3rT2#BJffi»T*. ® 
S$n&*>-hS2 0C, SHK6 5XO*fl:T5P*MJK 

»5t (3) \Z±0Wm <g/m«) £*#>3 0 
0 2 (3) 

70&«P*Kf*]±S (g/cm 3 ) =do-d (5) 

[0008] <&m&&mfa±Bt<Dmfe'%m> 

©BiSn&y-HiJ I S P 8 123A>^-fifi 

Bo (6) 

^j§0JI^£Po£-f 3„ 

®±«BT**fc^a93ffP, Po^6, TiC (7) cfcO 
-Po (7) 

^[ooii] <««pjt»»a$ra±»»©jBffi*j*> 

©aSfi^nfcv— htt J I S P 8 1 1 2k:J;9J£BfcB 

^0g/cm3^iAM^t TIBS (8) KcfcOflf 
VJtttBB3ffl±JMk*#*4. 

cioo-100) /mmmft±m (8) 

&i£L< \tmmttWLmmt<fo±mifi o <t i> 3 

[0 0 13] 

POLYMER HANDBOOK (J.Brandru 
P a n d E. H. I mm ergut, third e 

di t ion) ovii/5 1 9\zimtsnz>jj&T~mw 

(5= ( (H-RX 2 9 8. 1 5) /V) 1/2 C¥ 
0 (4 : (c a 1 /m 3 ) ,/2 Mx 2. 0 4 6 x l 0 3 (J 



-3- 



5 

H : m&JL>?)V¥- (cal/mol) 
X\$ (x 4. 1 8 6 J /mo 1 ) ] 
R:»#J£R Hiffi: ( 1. 9 8 7 1 9 cal/d 
eg) Xlt (1. 9 8 7 1 9 X 4. 1 8 6 J/de 
g) ] 

V : m o 1 ( c m 3 /m o 1 ) 
t4, 

H = - 2 9 5 0 + 2 3. 7 Tb+ 0. 0 2 0 TV 
IMiiL : (cal/mol) Xtt(X4. 186 J/m 
ol)) 

Tb : »j£ [JUffi : K] 

-HZ, p HOSfkl: J: 0 >ttXH*f t >tt$ 
[0 0 15] *»M©*»^flcSr«rt-r-6*j|¥^^^- 

« 7^u;mo«*»i-4 o, »£L<rat« 

#t$C2-4 0 7Jl/WXXfJk \l~)VT)Vn—)\,<K>3i 
*»1-4(K ifJL<^S»2-4 0 7;WHX 
X^;k -7 l/-f >SOg«ft 1 - 4 0 t / Xtt^7M 
^XrJk 77JH©S*ftl-4 0^;XHy7A 

x^u>, x^u>, 7 r ahTu>, -?**?3L>mifimvf 

'J h^07M;l/S^)Sil!(^ 2-40, 
22© 7^'Ji«X^7M^^Lti 0 
[0 0 16] *«M«>*fl[^ff*«j«-r*7n*>ttqE 

[0 0 17] *56MO«fi^«*««r^*^>tt* 

7^/X^ 7^7 | Jl/-h, yX^7>/X 

9^ 7^UU-h, y^5 1 ;l/75 / ;/n fcT;U 

70"J;P73K, yX^J!/7^yyDt:^ 
7^7'j;i/75K, 7U^75>, v7'J;l/75>, 



Ml ^12 0 0 2 - 1 1 5 1 9 9 

6 

y7-^i$^ 6 &*3, y7W^;x^ 

7^Ul/-h, yX^7^;x^ (^^) y/7 
UU-K y^^7^y -?u\Z)V (*^) t^u;uz 
70 ^ h\ yXWSyy'Dtf;!/ 7^>J;U75 
h\ 7'j;i/75X y7U;l^75X h'J7U^7^> 
tt*a^Ufc«, ifiBL fikK. RS, «K«OMEfllK, 

So 

[0 0 18] *56MC0*fi^Wi, 7 

^-^-^l 3 K±TIH t >tt©5Ffift^ / 7 - i: L 
Tte, 7>?*))V7-i Kj&*#tfSft*>. 

20 [0 0 19] «*|6]±OS^e,, #ffi£<(*£« 

6, 14, ii^/y-^LTO. 001- 

5tM^»SK, 0. 0 1 - 1 ^l/Jg^cfcOSfSb 
<, 0. 0 5-0. 5^X36««Ffc»*LV».««tt^: 

75K, x^i/>fcfx (y^) 7^'j;U7^h\ 
y^U>t*^ 7^U;P7^H, X^U>^iJu 

7^7'JU-h, yxfl/y^ijj-;^ 
30 7^UI/-h, h»Jx^U>/f Un-;i/>? (y 

7^7'Jl/-h, S^fcixjU^-fcfx ^7'J;b 
7^'JJl.75K§(Z)2§»^y7- 
W4, 1, 3, 5-MJ7^ya>fJK^tKP-S 
-HJ7v>, h'J7UMVy7^l/-K MJ7^ 
UM^y^xuxU MJ*^n-;i,:/o/\ 0 > 
7^'JU-h, h , J7^"JM;i/'?-;K 5>7£yn-f 

[0020] *&w\z%%#m&w<D*;^-mj&it 
- J4, i^nus ■ 5F»«* ■ eearrpj±t«E*ifi]±opis#co 

^tmft^y V-J41 0-8 4mm%i!)Wi£L<. 2 0- 
6 011%^D^K, 2 5-5 0SS%^tCff 
^L<, 7xt>te/7-M/^f;^ft>K 
/■7Hi$W7?l-7 5lfi^jf$L<, 3-501 
•S%^ct0»*U<, 5-3 0lI%^l:»^l<, 

v-f4l 5-8 9 L<s 2 0-8 011% 

**J:0»*L<, 4 0-7 oaaxjwwtjfsun. Sc 

50 J:ti 0 



-4- 



7 

[0021] iztc, *§im\z*&#m&mt* »«is 

«fct)#£L<, 3^-2 0 07j^&tC#£Lt> o 
V-6 5 (2, 2' -7VtfX-2, 

U 3 Ottfiss^y v-jg«*Bg»u^tw«}$"r*. 

[0 0 2 3] *BMfc«*JttS£«:rau Sn n n*P 

»Siej±Jt»3W- 3 0 0 0£Lt#W£L<, -160 0 
£U:#J:D»£L<* - 2 0 0EUu&*JEk:#£L<, 0 

[0024] *&9i<D»mmKtoffl\z* t*— ^e**-* 
;WN°;uy (tmp) LBKP^k* 

[0025] *&9i<D&mmmix\mt* tMBiaatt© 
[0026] *56ii3(Dij>«ffl^iipaytt % /w:/jr»i o 

[0 0 2 7 ] *^H^(D^jffiffi^n^Ji^^*a^^, 



(5) ^2 0 0 2 - 1 1 5 1 9 9 

[0028] *&m<Dyjjm<Dftmmm\rA<Dm\z%A*> 
&m*:L. &mm<D/vi7m\zmm&&<fco. ssis^ 

raws (lid tb«36^»man, Lt#*«^B£ 

[0 0 2 9] /^yn^iiFpl^miTt), # 

&fimm\zte%rcit>mt)<DmwAhmm±?z 

30 

[0 0 3 0] *5898©»JKffl*lp»J*ffl^T»6n&^ 

SJnv--M;:Jt'«T, «iSS©»«T»*»S^0. 0 
2g/cm 3 ^±, SfelgHO. 5#-f>hK±/5pa 

[0 0 3 1 ] 

[£JK0!l] C^iKffiSAijH] 8i-3 lz&>ffimffilmfflt 

[0 0 3 2] ft*, S 1-3*, ^yv-A^fi/^ 

3^±TIK^->tt(^^ta?p^y^-, "=6 
- c te&fip a 7^-^-^io kttiik * >tto^f«a 

So 

[0 0 3 3] 
Kl] 



-5- 



(6) ttH 2002-115199 

9 10 





* S £ 








$3 1± 






t/7- 
(A) 


t/7- 


t/7- 

\ w 


*/7- 


(A)/(B)/<C) 

fiy JT, l_L. 


X/7— cd; 
It* 


M B£ 


(g/cm 3 ) 


9 m 

[pJJbJg 




(%) 




1 


AAM 


QDM 


BMA 


— 


51/19/30 


— 


60000 


0.0556 


0.6 


2.0 


36 




2 


AAM 


DEAEMA 


EMA 


— 


55/18/27 


— 


70000 


0.0371 


0.5 


1.5 


27 




3 


AAM 


DEAEMA 


LMA 


— 


43/9/48 


— 


50000 


0.0618 


0.8 


1.9 


-81 




4 


AAM 


DEAEMA 


SMA 


— 


52/17/31 


— 


50000 


0.0494 


0.6 


1.8 


-202 




5 


AAM 


DEAEMA 


BMA 


— 


60/20/20 


— 


80000 


0.0371 


0.3 


1.0 


270 




6 


AAM 


DEAEMA 


BMA 


— 


70/6/24 




50000 


0.0420 


0.3 


1.5 


286 




7 


AAM 


DEAEMA 


BMA 


— 


63/20/17 





60000 


0.0192 


0.2 


0.8 


1044 




8 


AAM 


DEAEMA 


BMA 


— 


70/20/10 





80000 


0.0185 


0.1 


0.6 


1241 


m 


9 


AAM 


DEAEMA 


LMA 


- 


40/9/51 


- 


90000 


0.0680 


1.5 


2.5 


-588 




10 


AAM 


QDM 


BMA 




40/5/55 




60000 


0.0711 


1.7 


2.7 


-492 


No. 


11 


AAM 


QDM 


BMA 




28/10/62 




50000 


0.0742 


2.2 


3.2 


-876 




12 


AAM 


QDM 


BMA 




14/6/80 




40000 


0.0803 


2.7 


3.5 


-871 




13 


AAM 


QDM 


BMA 




63/7/30 




70000 


0.0525 


0.5 


2.0 


114 




14 


AAM 


QDM 


BMA 




50/25/25 




80000 


0.0501 


0.6 


2.2 


40 




15 


AAM 


QDM 


BMA 




66/4/30 




60000 


0.0383 


0.5 


1.4 


-261 




16 


AAM 


QDM 


BMA 




68/2/30 




50000 


0.0260 


0.5 


0.6 


-771 




17 


AAM 


QDM 


BMA 




40/35/25 




40000 


0.0525 


0.7 


1.5 


-190 



[0 0 3 4] [S2] 







# H 




9 ^ S V - fig fifc & If & g 








*/7- 
(A) 


*/7- 
(B) 


t/7- 
(C) 


*/7- 
(D) 


(A)/(B)/(C) 
SSit 


*/7-(D) 
It* 
(til*) 


IS 

¥ 


mm 

(g/cm 3 ) 


m m 


m m 


m m 
(%) 




18 


AAM 


QDM 


BMA 




30/45/25 




80000 


0.0507 


0.6 


1.5 


-888 




19 


AAM 


QDM 


BMA 




20/55/25 




60000 


0.0513 


0.5 


0.7 


-916 




20 


AAM 


QDM 


BMA 




15/75/10 




70000 


0.0192 


0.2 


0.6 


-783 




21 


AAM 


QDM 


BMA 




42/28/30 




70000 


0.0550 


0.6 


2.2 


-91 




22 


AAM 


QDM 


BMA 




68/7/25 




90000 


0.0507 


0.5 


2.4 


0 




23 


AAM 


QDM 


BMA 




37/23/40 




60000 


0.0587 


0.7 


2.0 


-799 


u 


24 


AAM 


QDM 


BMA 




22/28/50 




50000 


0.0649 


0.8 


2.1 


-771 




25 


AAM 


QDM 


BMA 




15/45/40 




80000 


0.0606 


0.7 


1.5 


-941 




26 


AAM 


QDM 


BMA 




18/42/40 




60000 


0.0612 


0.7 


1.4 


-899 




27 


AAM 


QDM 


BMA 




72/18/10 




40000 


0.0247 


0.3 


0.5 


-890 


Na 


28 


AAM 


QDM 


BMA 




78/12/10 




70000 


0.0222 


0.3 


0.6 


1034 




29 


AAM 


QDM 


BMA 




82/8/10 




70000 


0.0235 


0.2 


0.7 


1277 




30 


AAM 


QDM 


BMA 




87/3/10 




90000 


0.0216 


0.2 


0.6 


1616 




31 


AAM 


)EAEM> 


BA 




53/17/30 




100000 


0.0513 


0.6 


2.2 


19 




32 


AAM 


DML60 


BMA 




47/24/29 




80000 


0.0501 


0.5 


1.9 


-100 




33 


AAM 


V1L60// 


BMA 




W/(24/3.3)/2J 




320000 


0.0519 


0.5 


2.0 


-19 




34 


AAM 


QDM 


BMA 


MBAAIV 


51/19/30 


0.001 


80000 


0.0525 


0.7 


2.0 


190 



C0 0 3 5] [S3] 



-6- 



(7) &ffl 2 0 0 2 - 1 1 5 1 9 9 

U 12 









ft I 








% 11 






(A) 


(B) 


(C) 


(D) 


(A)/(B)/(C) 

SSit 


*/7-(D) 

&m 


11 


mm 

(g/cm 3 ) 


m m 

fti -a f£= 


m m 

~ZZ 25£<- BR fSp 


m m 
(%) 




35 


AAM 


QDM 


RMA 


MD AAM 
MoAAM 


51/19/30 


0.01 


100000 


0.0556 


0.5 


2.1 


216 




00 


A AM 


nnM 

UUM 


BMA 


MBAAM 


51/19/30 


0.05 


120000 


0.0680 


0.7 


2.4 


324 








UUM 


BMA 


MBAAM 


51/19/30 


0.1 


150000 


0.0742 


0.6 


2.3 


337 




1Q 


AAM 

AAM 


QDM 


BMA 


MBAAM 


51/19/30 


0.5 


160000 


0.0711 


0.6 


2.6 


281 




oa 




QDM 


BMA 




0/20/80 




400000 


0.0309 


1.2 


2.0 


-1553 




An 




QDM 


BMA 




0/20/80 




100000 


0.0321 


1.2 


2.0 


-1700 


*1 1 




UUM 


BMA 




0/20/80 




40000 


0.0247 


1.0 


1.8 


-2912 




AO 




UUM 


BMA 




0/20/80 




10000 


0.0260 


1.1 


1.9 


-3122 




Al 


«P«tR*R 


-4-1 *ii r -2 


AKS102. (TWT^UTSK^, 1 




-0.020 


-1.4 


-1.3 






44 


AAM 








100/0/0 




400000 


-0.001 


0.2 


. -o.i 




No. 


45 




QDM 






0/100/0 




200000 


-0.014 


-1.0 


-1.1 






46 






BMA 




0/0/100 




200000 










47 


AAM 


QDM 




MBAAM 


95/5/0 


0.05 


500000 


-0.012 


-0.8 


-0.9 






48 


AAM 


QDM 


BMA 




70/25/5 




100000 


-0.003 


-1 


-0.8 






49 


AAM 


DEAEMA 


SMA 




5/5/90 I 




30000 










50 


AAM 


DEAEMA 


MM A 




57/19/24 




60000 


-0.011 


-0.5 


0.2 






51 


AAM 


QDM 


MM A 




10/85/5 




100000 


0.011 


0.2 


0.3 


-360 






0.000 


0.0 


0 





[0 0 3 6] (ft) 

• AAM : 7^U^7^ K (mM^7 * — : 1 4. 
7) 

• DEAEMA : iSX.T)V7 ?i J *^)V*$ 2 V U- h 

• QDM : y^^7=/Xf;^^^U hffifl:* 

• DM L 6 0 : y^WS/Xf JM^^7 ij 
lfc^>v^U4»^ 

•AA:7^UM 50 

• MBAAM :^fl/>t'X7^ U;UT^ K 
•BMA:^M^^'Jl/-h (S*/t7^-*-: 
8. 2) 

8. 4) 

•LMA:7CU;M^^'JU-h (igfi?/^*-^ 

- : 7. 5) 

•SMA:Xr7UiM^^'Jl/-h (JSfl?/^*-^ 

- : 7. 6) 

• BA : 7?)V7>? U I/- h (^fl?/^;*-^- : 8. 40 
3) 

•MMA:^fJ^^^Ul/-h 
8. 7) c 

[0 0 3 7 ] uvwrnm /vi^mt itn l b 
kp o^ms/my) 2 5x:x^mm\zxmm, 

y^^i^co z<Db<D<Dj3j-#mmffi*m(j is p 

8121) [54 2 0ml T&o/c e 
[0 0 3 8] ^7-y>/^7 4 X7U-^ 



3g L£ 0 ^^TI 1 ~ 3 tC^Tfli* <7)^«ffl^P^J^/t 
J^l 0 0llSifc0tMT2. OMSSB^DU 
^§1/^^ tf^^JCXl 5 0 *y 1/^*7-1 (I«2 
0 0 cm 2 ) TMly- h^#7t. h 
«U 3. 5kg/cm2T5M7VXlCTyi/X 
U i® K7-ft-$:iVU 0 5tT'2^mSt^ 0 
ffl$n^cy-h^2 0t, SS6 5%0M-T1Q^ 

£<> f5I^l4l:^f 0 ft**, »No. 4 6, 4 9te 

fee 

[0 0 3 9] Cfffl69IS • #80 

Wffil£ftfc->- h<DPtm (g/m 2 ) <hJP<^ (mm) £ 
■B6U TBBWKSCfciOSR* (g/cm') 

mm= mm / im&) x o. 001 

[0 0 4 0] - 

J I S P 8 1 2 3 A>*-efi*fc«fc*. 

o. >b<D&\t&m&£isT+tt\zmm2tiz>b 

[0 0 4 1 ] • ^^Hj]g 

J IS P 8 1 3 8 A&KcfcSo ^iiBJJfficDO. 
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IS 

[0 0 4 2 ] • j£K8&2 
J I S-P 8 1 1 2r£lc££<, 

[0043] mmw-^^m<Dm^m im^i^ 



(8) ^i2 0 0 2 

^Ui^ : 0. 15M-N32S04/1 
mm : lml/» 
TJ^AiSg : 4 01C 
: R I 

KfWSffi : 5 m g /m K 1 0 0 u 1 
[0 0 4 4] 
«4] 



115 19 9 





k a 


a 


^ iS SB g 






(g/cm 3 ) 


(%) 


(%) 


TX \ CT 2 (\taf/nrr\ 2 \/(a/rr> 2 W 

l iu ^Kgr/cm j/Ag/m jj 




1 


U.ODZ 


o4.0 


83.0 


2.33 




2 


U.Do I 


o o o 

oo.y 


82.5 


2.30 




3 


U.000 


o4.2 


82.9 


2.17 




4 


A CCA 


84.0 


82.8 


2.05 




5 


O.oo l 


83.7 


82.0 


2.51 




6 


0.576 


83.7 


82.5 


2.55 




7 


0,599 


83.6 


81.8 


274 -J 




8 


0.599 


83.5 


81.6 


2.80 




g 


A ten 

0.550 


84.9 


83.5 


1.37 




10 


0.547 


85.1 


83.7 


1.48 






r\ C A A 

0.544 


85.6 


84.2 


0.80 




12 


0.538 


86.1 


! 84.5 


0.68 




13 


0.565 


83.9 


83.0 


2.42 




14 


0.568 


84.0 


83.2 


2.33 




15 


0.580 


83.9 


82.4 


2.05 




16 


0.592 


83.9 


81.6 


1.82 




17 


0.565 


84.1 


82.5 


I 2.05 




18 


A CC*7 

0.567 


84.0 


82.5 


1.25 




19 


0.56/ 


83.9 


81.7 


1.21 




20 


a con 


83.6 


81.6 


1.94 




21 


a ceo 
O.56o 


OA A 

o4.0 


83.2 


2.17 




22 


a ce"7 
0.56 / 


83.9 


83.4 


2.28 




23 


n ceo. 

o.55y 


OA 1 

o4.1 


OO.O 


1.25 




24 


0.55J 


OA O 


83.1 


1.14 




25 


A CC"7 

U.DO / 


OA 4 


82.5 


0.98 


m 


26 


n cc7 

U.00 / 


OA 1 

o4. 1 


OO A 

oz.4 


1 .03 




27 


u.oyo 


QO 7 
OO. / 


Ol.O 


2.78 




28 


u.oyo 




81.6 


2.80 


No. 


29 




P.O. fi 

oo.o 


81.7 


2.96 


30 


0.596 


ft"} fi 
oo.o 


81.6 


3.08 




31 


0.567 


84.0 


83.2 


2.30 




32 


0.568 


83.9 


82.9 


2.17 




33 


0.566 


83.9 


83.0 


2.26 




34 


0.565 


84.1 


83.0 


2.51 




35 


0.562 


83.9 


83.1 


2.55 




36 


0.550 


84.1 


83.4 


2.78 




37 


0.544 


84.0 


83.3 


2.85 




38 


0.547 


84.0 


83.6 


2.74 




39 


0.587 


84.6 


83.0 


1.19 




40 


0.586 


84.6 


83.0 


1.03 




41 


0.593 


83.4 


82.8 


0.64 




42 


0.592 


84.5 


82.9 


0.43 




43 


0.638 


82.0 


79.9 


4.79 




44 


0.619 


83.6 


80.9 


2.30 




45 


0.632 


82.4 , 


79.9 


4.66 | 




46 










47 


0.630 


82.6 


80.1 


4.10 




48 


0.621 


82.4 


80.2 


3.65 




49 




£)- 






50 


0.629 


82.9 


81.2 


2.69 




51 


0.607 


83.6 


81.3 


2.19 




0.618 


83.4 


81.0 


2.28 
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15 

[0 0 4 5] 



(9) 002-115199 

16 



7D> h^~z/<Dlgc$ 



(12) ^mm akt« jc9 



F*-A (#%) 4L055 AG71 AG72 AG73 AG89 AG93 
AH16 AH50 EA07 EA08 EA11 
EA29 FA12 FA13 FA16 
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